The crystal structure is shown in the figure. Tables 1 and 2 contain details on crystal structure and measurement conditions and a list of the atoms including atomic coordinates and displacement parameters. 
Source of material
Iridium trichloride hydrate and 2-phenylpyridine and solvents were of reagent grade quality obtained from commercial suppliers (Wuhan Guoyao Chemical Reagent Co., Ltd.) and used without further purification. The synthesis of the target product involves two steps. First, iridium trichloride hydrate (0.352 g, 1.0 mmol) was combined with 2.5 eq. of the ligand, 2-phenylpyridine (0.385 g, 2.5 mmol) and dissolved in a mixture of 2-ethoxyethanol (30 mL) and water (10 mL), and finally refluxed for 24 h. The solution was cooled to room temperature, and the yellow precipitate was collected by filtration and dried under the vacuum at ambient temperature. The crude product was directly used for the next step without further purification. In the second step, the product (0.075 mmol), potassium O,O′-diethyldithiophosphate (Et 2 dtp) (0.25 mmol) and anhydrous sodium carbonate (Na 2 CO 3 , 1.0 mmol) were dissolved in 2-ethoxyethanol (10 mL). The mixture was refluxed under argon for 12 h. After cooling to room temperature, a small quantity of water was added. The resulting yellow precipitate was collected by filtration, washed with water, ethanol and hexane, and dried in vacuum. After allowing the dichloromethane/hexane (1:1, v/v) solution to stand in air for 6 d, light yellow block crystals were formed by slow evaporation of the solvent. The crystals were isolated, washed with light petroleum and dried in vacuum (yield 87.6%).
Experimental details
All H atoms were placed in geometrically idealized positions and constrained to ride on their parent atoms with C-H distances in the range 0.93-0.98 Å, and with U iso (H) = 1.2 Ueq for aryl H atoms and 1.5 Ueq for the methyl H atoms. Methyl H atoms were allowed to rotate to best fit the experimental electron density.
Comment
Recently, heavy metal complexes in OLEDs have attracted much attention as efficient phosphors because they can harvest both singlet and triplet excited states, and thus the OLEDs internal efficiency can theoretically reach 100% [5] . Especially iridium(III) complexes with cyclometalated ligands show intense phosphorescence at room temperature and this behavior makes them very promising phosphor dyes in OLEDs [6, 7] . Furthermore, metal complexes containing dithiolate ligands have been extensively studied. However, only a limited number of iridium(III) dithiolate complexes have been described [8, 9] . The title compound, which emits green luminescence in both solid state and organic solution upon irradiation by UV-light at ambient temperature, may play a very important role as a potential electrophosphorescent material.
In the crystal structure of the title molecule, the Ir(III) center resides in a distorted octahedral environment. The nitrogen donors of the two chelating 2-phenylpyridinato ligands are in trans posistion to each other. Consequently the two carbon atoms are in a cis configuration. The Ir-C bonds (2.008(4), 2.012(4) Å) are slightly shorter than the Ir-N bond distances (2.048(4), 2.058(4) Å). These values are very similar to those in similar complexes such as (ppy) 2 Ir(acac) (ppy: 2-phenylpyridine; acac: actylacetone) (Ir-C: 2.020(2) Å; Ir-N: 2.090(10) Å) [10] . The similarity of the Ir-S bond lengths (2.5304(13), 2.5226(11) Å) in the O,O′-diethyldithiophosphate (Et 2 dtp) ligand indicates that the charge is delocalized over both sulfur atoms as expected. The Et 2 dtp chelate angle S(2)-Ir(1)-S(1) is 79.25(4)°, and the phenyl and metalated pyridine rings in the same ppy ligand are coplanar (the dihedral angle between the two planes is 0.3(2)°) [11] .
The packing exhibits intermolecular hydrogen bonding and π· · · π stacking interactions between aromatic rings in neighboring complexes, which assemble a twodimensional structure. Two molecules form a dimer by the C22-H22· · · O1 hydrogen bondings and these dimers are connected by π· · · π stacking interactions along the a axis of the unit cell, with face-to-face distances of ca. 3.154 Å, constructing a zigzag chain. These zigzag chains are interacted by π· · · π stacking interactions along the c axis, with face-toface distances of ca. 3.116 Å, building up a two-dimensional structure.
To further explore the luminescence property of the title compound, the absorption and photoluminescence spectra of in CH 2 Cl 2 solution were investigated. In the absorption spectrum, intense absorptions are observed in the ultraviolet region of the spectrum, between 243 and 310 nm, which can be assigned to the spin allowed π-π * transition from cyclometalated ligands. The weaker absorption bands in the range of 315-445 nm can likely be assigned to metal-to-ligand charge transfer (MLCT) and 3 π-π * transition [12, 13] . The photoluminescence spectrum shows two major peaks at 494 and 533 nm. The vibronic fine structures in the PL spectrum imply that the emissions predominantly result from ligand-based 3 π-π * transition [14] . To further investgate the thermal stability of the title compound, thermogravimetric analysis (TGA) was performed. The TGA curve exhibited the first endothermic weight loss of ca. 26.13% in the temperature range of 303-385°C, with an endothermic process centered at 352°C, assigned to the liberation of ancillary ligands moiety, Et 2 dtp (calcd. 26.83%). The result was in good agreement with the mass spectra peak at 501, arising from the Ir(ppy) 2 + fragment. In the temperature range of 390-440°C the second endothermic weight loss of ca. 22.16% may be the result of the cleavage of one cyclometalated ligand. The excellent thermal stability of the title compound was presumably due to the great stabilizing capability of ditholate ligands to metal ions.
